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‘Viidm E l!*JcmhlkiIrP, ‘William 1[.,.R.oltlliscm,IKai IM[<‘Wlonf:,

A111!5[tI’iullclt

‘l~ltlc(:(]]rlc,?rlt]r:itll,:)r)s (of 21’0’1]0 i3111Cl‘l”F% hilV~ been d(:termim:d )Irilrrmn!y local fmd$i cmwrnd by scmctim residirl~ cm clifi~tmw[t

,atdlls]wlIlkIVtamlkll l[sllards. ‘h: W7frilg(: daily Ilrltiil(t of these Itwo n3turallycmurring r;i(~lic)l]l]l(:lliclesfrom localand irrqxmld hod

“1 18 and ().36:EhqI,I(:sl],(:(:ri\~cl)l.Local ifoodscmtritmw 8’7’%Iof]theis (mlirrm[od 10 lx L., “’’[’o and 47% dthe 2]’C’1]’13:moci;3.ltd w)mt)lthe
(clict, Tlhci:lterns(;(:)rltrit]l]lltil]{~ thr nwlorityof Ilhc activity ICI IIhcdiet are derived frmm the nlmlri]7w (:17(~vir(31rlrrl(;]plt ;31rld inclu(jk pmrts of

lfish, i]l,i{:]rt{:k)ri~[,fis. Sl:ahirdsl md ‘eggs, of sed)ircls, Thec(l]7rlrrl itted ,cfficltiw dim: from irlgesticm clf ‘~’(’[’o <and 21(1 >[h is -. 2! m&~,@ir

(;![)() ]rrmtm,/)mar). TIII15 palltwwynow conllrilwtes 83% oftherlaturd I]:](:l(j:,]rol]lrl(i ir]r:l(li;alti(]lrlrcceiw(i t)y residentsin thelVIiil”ShZlll

‘[s’lmds. 13ccaum the n<aturdly occumirlg r:3:li(l17,Llcli(j(:s art (:,rrl]7]l~)r,:s(:13t in tcrmslri; all and nmrim f(](:l’[k ;3t tilll ?ltdk. tk arlllllLld

IllrLtiil<l:and c[)lll]putd dclsl? (ran h c,msidcred ,21st)lpil:ill values k)r il](jli~,icil]:]ll:s with (:(;,lrrl[]illr:il]l(:di(:l!s and inlld7)iti171g (],lltmr islands in

{the Pii(:iik

IL l[]rllt]r(31[~ll]l(cli40)lll ~ce]rlltril’till[]lrlammg clmiws IOIf [cdl in [III(3 diet.



2!. IIIM ilolflolrlrlllfilti(llrl



lmpmted food

aw~ilabl(e (l[M

(l{J:, ,’dl,al:y)

I ]rtqm rl,:ICIfood

IIllla’wdlilat)lc1(1[.IJ4LI

(Ikg/ (clZly)

‘Total llIoIciuIllan(dlim portwjllfowl

().024

0.()lx

().()(1:?

().(104

os1061

().(103’

0.(M5

(1.(NM

().()(19

0,008

(1’,(lu!l:f

(I,ouu

(11.(IIIJ7’

(1,(111‘;)

(]1,(]1~1~

(], (J(J 2.

(Il.(00 ;!

(]1,],S !)

u I;M,;I

1 3;!8

a:mmumt IOf “fmldl i31’\~il.il;EIbll? ‘f(:l~ ~:c]lr]sllllrtl[]l’ti,l(],]rl ‘by

i]rl(:lil~i1:!lLl:3~ls !pri(]lr t,IIII the cwr’ly 11’J50s when suppl:y

c)li]rtll[]llc]:rlt(:cjl lIM)l:l’Wms rxlwtirvehy l]l[llrcl,i:j~tlle ilt II[liil[l:y

iitC)lllS. Thk di(tl ;3mdlthe mlrmd [both imports and

ilr](:lilj;(:tll(],l]sl foods avahkle)l did. willl ‘1](: wed in

ci:)]rljl]]rl(;ti(]~r] with the rfl(:li(c)ll(]l;[;i(:zill cc~]llc{;tllt]r;311iclr]

ClWti3 1(I ccmpm past wilh J31YWK11 intakes d

‘!’’l’IF’O:IIMI 2“]W.
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Fig. !1. lLocalIIIml ofllk Marshall llda~rh stmwiqg

,..
Ic(mIpletIeI:l vulhh 2.4 h of lmlllech[m to lrmrwrmm

tlk (Irlzklll:)ilclzlkll(: ,f;r(:)f7(tkI-.(~le(::I!I comwliorw.

,l\Ll lt]~l~ ][.,].,]+([][., l:LkIOIrZk~CII-y the I)lic)t;a is I.tl.avwd

and dtre !mflptl: Wrghd. !Specific parts and ltkJIS

am qma.trdl horn lk Idiifkrxml: plmls md wi-

rmk. A.hquots d the fresh sample are wei;hd

ad, Ioj?;f:ther with :~(’’l:[+[] as, al I[r-amlr ad Sl:alt)li!

I(:zil:l ciit:ri(:r, Idkiolwcl hlI ll-INIO:I ad 1-1(210., acids

JLcadand pc~lcmium are ]pmcipilakd from. a basic
~~111.11.icllllwith im]ll hydrode. ‘1’tm ;ydmxide pre-

cipitate is dlissc)lvf:$ in 1.).5 M I-ICI iitld Ith

p(]loninm r,wrn(mdl by s~)(:)iIt:Ir)I::(]I]S kpusil.icm

Iml,lrII :silwr discs i:r) ‘the plrlewrll e Id ascorbic acid

........................................ 1,y)

Ailuk
ICI Ivkjilt

----------------------------------------‘11[]’”
\PJcrtj(o

:1

‘q’) Malclc!li?p.,.
f:l Nlr

........................................ f:c,
..1

,at 9(Y’(, ‘Ttwsepraticm the off210P(IIfrom‘!’(:’IP13
21[) ,,

i’: mxlIrIdI;(~l ;an(~l Ithe II r) is m{tmwrd, all(:,rl:g with

f lhl: ‘!’J’’)IN3 :yithi I:racm., lby ;alplhi~l :sl~]{:cltrclllo{:tr~y.

lifter- l.k
:!1’11,.

~~)s;cptlr:~,ticlrl, the :i51~c(:lit]ici3hci{:lisl

(~lc(;[lr]llpl[]lsle(:l vvil[h niltnic acid :Wl(j Itjw Ilfmr ~ clhm.

mak ik []lrle(;i~)i[i~.t(~(~. T“hns precipitak is, Idksokxl

irl IHC1 iirlld led, with 2“’1’tll,is ‘Sepil[tlltf;d frwrn

ir]lterferiryy caticm, irdwdinlg iltl~)r rwmiming ‘! ‘ ‘3 lb
a rd ‘l’)$’IF’c) by anion exchnge. After tk! lead is
eluled hum I he or]IlmIr7 it is [],r(:ciplil;]lt(?(~ as, ttw

ctmmaltf: fhr vieldl [jllole r!rlllirli3~ti( l~rl, ‘-[k i(krlltifica-

‘ ‘z]’’l[’[) am detmmirhccltim and (Colrllce]rlltr:lti(llrl 01

frcm the 21(’l)il dlaughter by ![olllowilng llw jgmvlh
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!j)ur~qec)rl lish

Ml] il’ct
Tmphic 1[1[fish

All fish
l..iwr(Clffil!dl,

Suqywn fish

(:httla’ iktl

All fish

13011(3 (Clfl?l!dl

Surgewn M

other’ fist]

/!,]1 jfi~,l~,

Viwcra uf fish

All fis,lll c’J
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0,0.2

(1,014

(1.92

(.1,09

(J,14

c11[141

{31141
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,/4.1[ [rqpt)i(; ][V Yccf’fidil

fw:dl (of [i Ill Ilxflilsh

f%:stlofiilll fish

L1;[ w Of,fi,sh’

Al] )fis!h
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v a Iu e
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Surf;conlfisllhflmh

surge(mfi:!ki flesh”

!$4[111]1;[,f]dl

(hiMistl Illmll

Pelaglc fish lll:!$ll

‘(:IOC![)IIIJItCIA 11(:!$11
lhrcad ifIILlit ]~llllfl

‘(:wmmjlt pulp

,C(:ILWIIIJII ]Ilil(x

Sill-fii(;e !kwaltfx
rr~IElq,1 Iq:

rrdE)q,/ Iq; @-- 1.5“NY

[).041j:(1.011.? 1[3)
[).[)41+ 0.0011([:))
[).[)115+ O.(lw~[;!)l

1 ,2!?1+ 0.110(3) 1,12 j~ (0.1;! (’7)

(mnlraltion mp:wlkd in rwxml sccliom firm] (~lif-

:krcnl spmcics c~f ccm.1 mllhxl:ed flrom r[egicms of

the A.t’kmtic, Pacific ad l.mdian oceanls is 7,,16 :ju

3.7 IElk],i’kg ~ONwrI and Hoyle, 1[98’7;1. ‘1’k Ileve]l IIn

lthc IElikini mrd is, ir) gm[xl agreenncn[t with lthe

lrll,:iil[l l;(l,lrl(;e~ltrzil~i(c]lrl in Cwd :fmm dtlcr [;,ll(hd

ll(ll,:2ilti(c)lrls\~/hl(;re m lmal SCNIIIICM (:Jfc{:Jlrll::]lrtllirl:3ticl,rl

are (:tlllcclll.’rllt(:rle(:l.

‘[n 1?)[)Siil[ll~llCS d Slllrltlc(;sdinrlmf ((II--2 cm]l

(2[)lllexkI:l lrwemt]ly imsicle Mikhi IIagrwr),, thl: iY\~fjt’-

iqy! CClllcerltl-iith d ‘!t’]’l?h is 49 & 31 Eq,t’k.g

which falls \a/litituinIthe :r;mge and is sc)nrmailtml IIlm
i:rl value than 73 j: 2!(IIlElk]/’kg rqorlcd by IEkmky

(,1’M19:) in smlplc:s Iof sediment (soil Idala ml IccIn-

sidcmd) flrom IEllikinil laiymIII.
Thk additioml ccl[~l~l:]:rilli~{,fl ‘data (k:kmdsl the

mr]if;r (;olr)(:ll:lsi(:)lrl thal a Ill ‘2’’)I%t:]ilong witlh its
[]rflrl(~l(jl:ll.l{~tllter, ‘~’’’lo~~~~ deltwkd in elrlT#’irCIIllIYIC’[llti31

~:]r]~p[{~:$ lfIUISL ZU-IV of’ the atc)llsin the MM3MI

l[slmds is rmturii]yc)ccurrirqz, and further shows

lt]ut Itlc lrIl{~ii,[l [c(;~Illcelrlltl-;3.ti(llr) assc)cli:iltd ‘\i/]ltltl anly
iclenlfkal elml~irolrlrlllelrlt:][ (c(llrrl~)(l~rl(tr[l, isl the same at

:]111atolls. ‘l~hlemfor(; the c(:)rlc(311~tlrzLl,ic}llls cm ‘tm

uwd t(:) a!mm Ill][){hlk and dose to ]Irl(:[j’bri(:] l.iii,ls’k{rilthl

CC)llrlpii,[:ibk di(cls ilrltlabil:ing c)lk islands in the

Pacific,,
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(J.(13’2
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O.(M 1
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select 0.[?1 1111[],/’1(.[:It(:) IWpre!w-11 the ,CCIIIKX [11t17iltion
d ‘ll’’lPlt) in i31111’\riqpolrlted Cal:llld fidll.

l[]rl tlk l.JKltlme is [i ddkiermy fI[)lLlrltl:f(:) r2’’)l’’(lI,

~Cli3.tlhJ~ “tC) ‘1’)1%, in o;flf-:stm]fsamples Id Ilread}

cmal and SIJI[;,ZU (S1rrlilthl-l;llril[~/ys et al., 1.986;1. Thris

Clef il:le[llcv ‘Carl :11s0 lx (?:qmc (=, +. t.d irI simik foods

from awy ,courltlry that [c:qpmrlts gods to ltheMar-
S]IIZI]I1][s]M-Ic-s.]E-[(:)l?k,fyvrejr.,i,t will ‘b Z1!NILIIT1lEXI t’hi?ll.

~ljlffj,:i(;[;lt [~[lrl(; wj]l ,c]l:ipN; I]helween tltll: cC)l:leCt ion

([11ZlClki3.f~llIl!f\;)Of llWM! items by e:tplrtil[l,gcc)untrim

md dellivcvy It(c)[IIC I\dlWSIhi31111hili31[lld!$ lt(l‘Cl~lll.l~{j

l.tl;al.‘L1’]’IPI:I will ltlil/\~~ ~;,lrown inlm (3{LllLlillilt)]rill]r131with

‘L’’J’IF’13by [’I](;I.imc lk f(XN~S ;Nfi (M3’t(2)Ill.‘l:hl:refme

1he ‘~]’)l[”c) (G(lr)(;elrilr:ilticl]rl in all im]pc)rled hods,

““l fish., show) in ‘Tiltll(: 6 k i3lS-(::KC(3plt for Ci31111[lL(l

SUIl~I~lCj t([) & le(:lldli~~r;ille)rllt ‘to ‘the ‘L][’l[’lt) ccllll’ce[ l’tlri3i-

tion.

]~~a~t;:lfl[OlrIl ][’’@lll[’r(~i3tlh tl’!~’j’~~) :Ilr)d thl: ,CCIIllC~[l’tlrili-

tkln l-:l[ll[lS, drown k ‘l~abk ;! indlidt tkre k iit

lilt’f~~ initial (2:WXSS (C)f ‘~](’Ho in the flesh Io:f fisltl

H[(3\Wwe~, if llmrc is ;31time lij[~l$~ ktwefm CC)llW-

tbrl ill[ld ilrlges’til[)’rl.,my txc:s,!s‘!l[’IR3will lx lrc-

IdLmxl by radioactive IclIxaLy ad mm amount of

21’)1’101wil]l f;rmw iIII fmm the dexwy of ‘~l[llPlt). ‘WI;

awwmc aI iim(: c)l I year is not ll)r)lre:~:sllcllrl;~lt]ll{: for

[IIIrocwsed fist]in cam 10I reach ;31climrw iabk h
tlk MMSIII:IIII l[slmdls. l.f the clrigilrlid ratioof

2‘()Put]/:!]‘[’Poin fkshly canned mdwel or tuna is





Iti$wllcs of Ilrlol,luscal and lcrwsta(xa ‘Ccllllectdl from

Ithe lJIW. amd ,ell:sewhem (l?erltmal[h ;and ALli@CIn,

1.!J88; IRolllo Cl al., IIWL!).

(4:)rlc(2111t:riIli(:)171 factorsh ‘!l’’’IPo in mmck Ito

Itlwtin lfiltcredsin walmr have been Cdcul:itcdl

Iusilng ijI mem value d 1[,,115Iml[]q,fl ~[scx: ‘Td)]le ,5)

for’ ‘~1(1][)’1[)i17 !$lflilWil.tC~. ][1 IWd!$]p:(k, VdlLII?S lr:i[llgl~

fmln [).5 x 1(11~’for unicorn fish to 2 X 11[114 jfm

gcl;iltfislll. Whles [13Y pelagic species S][)i3111 i3lcmqxi-

Irable Iramge from 0.4 X ‘11[13to 3.’7 X 11O’1.‘l-’lk

(;[)]rl(;erllrzilti([)]rl factors 1[01 theeclihlle 13i3.t’tS d [llrll-

l’q :x IIoi and 9 x: 11[12,Ilm;:] a]rld (::[ll!$lk~fl all: ~.
lri;sple(:tirt~t:l:j,, ‘l-’lhc mean WIIIW (;([l,r131[]lL]’te(llfw lfksh

km all lid in tlhe Mmh:illl l[slads is [2 X DO’.

‘l~tlis (c(31r)~ce]r)ltr:iti( :lrl lfi3Cl[l[iSlt llb’[lliT[ll:S Ialrgcx tlhm

the mean vallIK compul.e(:l [m mwk t:)ft;llli~)el:i;~:i~c
I:e]lfx)slts (smlilllf% rmadkrel, lurl:i, etc.) km) the

Allallltlic (Car-vah, 19881)1
‘Iklrlrtxitr’ii],l ‘\T1’:J(” ‘-~y+~i~:)~l ~JWpll~!$ from the atollls

ijl[~ 10Wr ill lt)Otlll 2)1’’ 1]’[) ijr],([j ‘“’’r’lF’b. ‘17hcraclioml-

cllida are not (dl’ecltivelly l.rmslk!r:rd toa:rly d tlk
l:fmrNr’ii311 fCKXl CIIIII:[I!$.I I]erme cllr:!~iirlisrlrlf; ‘kding
c)rldy cm wget;3~liclnl ;m: expwkd to ccmtai:n low

ci:)lrlc(t171tr[Iti(:)rls 01
~21(1:[,,([),

]Nest irlg :seahlirds lhlrd (ml land rx?hy or) the

m;3minc rather tlhm lhc lerrml,rial (311r\/ir~I)lrllrrllerll.

l(IIr f(d as, MXXI in ‘Td]lle3 fmm Ithemlatifmhy,

high ‘2’’’)R)I Ikwelk irll the :flcxh :~lrlt:lflislce:r;l. Asqwidl

was allm i(j!,mtilfi(:d arm:mg t k gultlmrl,tmts of (:)]r)(;

bi]rd, fin (:)k)s(;ri~:3.ti(31rl lhal. confirms tlhe source of
food for these 13i]rds, [~(:,r]:slitle]r2Lkll(3 ‘~]()[]([) is :~]ls(:I

F(’,urld assc)c]laltdwilt] III(C eggs of. . seaklids. ‘The

chrkkm, il$) well :1S tt]l: Ieg[y 01[ thlk Ib!d, ;31W IOVV h
‘L1’’’’IN3r[tfielcl.ing a (dieltImftermxtriall food, as mtic-

1:[)al led.

‘raw “7a

2“)[’(1a[l(~2)1”]%imtah from tlm l\h471allesIc diets

‘The wktivdy high kwls of ‘1’’)’”fo ;3.sscl(fli:3~te(:l

with II](:flesh{[bodyam] claw:) from Ilk Cbcmmut
IcrYIk), JRiqgz41,shm;t, l[mm ‘Rongellap almd lZm\amtalk

‘i\~erle, -at imt, (:(llrlslll(~lelr(:(~l ;mmrna Iom. It \vas as-

:wumled Itlwt the animal iillW’211yT f(lr’aged f’(:)y fWd,

!lrw im 2‘” l%, in tlk ltermslh-ia i l:llrflir[)lrllrrl~rll. l-klw-

I:WI-, IRww (I, WI’71 irdical.es Itht the Icra19Carl

(:)lfl.embe f([m]rlcl calti]r]g i4,rlillrli3Ll (cleacl fkh~l Or ‘v(?g-

I;1;I121C Yerl’lijlitls iic, ‘well as i[milt am[i ]pll:)balt)l’)1bird

-hp I,ps :i[q[:l is r,~:jl[j,ily ;j~ltlr~!~l[{~~c]I:(II i3111T10!jlt :IFIII k.’incl (Of

IIlumm led. Two cr:3h, having [Iellalti’b;e]ly high

IIevells of “’”h associlaltd with the flesh (both
lCliil’\V ar)d 13(ld:’1](, ‘Were CC)II(XIIMI lrom ‘the isli?ml(jl ~Of
Ehid]rik iit lE3ilkhll fkto]l. ‘l-’]iw IIskmId lhm m rx)-

,,

cwr)ult trws and l.hecr;dtm ‘were capl, urtcl dh]llein

Itlw:ictIo]feating ii, \a/ltlc)lIe seak)iu, SIleabirds mml[

]rww allw be (:(r)lrlsi[[~lcr(t(~l part d tlhc cliel.. ‘I;hc

i:)qj:arls and tissIjIes c)ls(::ilt)irds, ad fish are Itliglhin

‘21’()\l’’,[)fljltlilc IIWelSlin tmmtuiall ve;y:tal.i(m me low.

‘l~ille]r(;lc):r(t, 11[]1idlCCC)Lllll :fm tlk r~latiwlly llligtlh:dy

Imde:r)s 01 ‘?](%[l WC CC)IIClllld@d ‘tlhiilt Ct’ZlbS ~11~-

lf(:rmd tmmi]nc foods rather lthan lterwsltria] foods.

f-l Ir]IIbwver, lrmw Clii’ti31prow:l tlhi:$l (:(llrll:ll.lsi~c)lrl wring.

‘lhm {a~(~l(~lil:i(:)rl:~l crabs wrIe ~oblainfxl firm] tlhc
islij[lll![j Of :Ijli]kirli al, Bikini .A,to]l. ‘This ilslard II:N m

lrlestinl~?!Sl~i4’flildS. ‘1’k lIW(~l IOf ‘!l’[’l[’Ofour)d irll tlh(:

lflesh rx:rmwd [mm these lm-alt)!savlmlgdl 01.46
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;31\mrl~g(; level in rmusck from c]r:jlt]ls lr(:si{:li,rl{!;{c)lrl tlhc

jCjl;ZLIlllCjOf [j~li(~]lrilk willll lrl[;stinfz, seabirdSl, ‘TIIIC C’rdlS
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annual ~nti3k Id ‘21’(’:PI[) and ‘~]’c~l[’k) iIII l:k cuuwnlt
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a]:s USCIClialk?Id wilth Lawrence [.,iwmmore b~:itk)riid
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